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Abstract
This study examined the effect of anti-fat
attitude counter-conditioning using positive
images of obese individuals participants com-
pleted implicit and explicit measures of atti-
tudes towards fatness on three occasions: no
intervention; following exposure to positive
images of obese members of the general pub-
lic; and to images of obese celebrities.
Contrary to expectations, positive images of
obese individuals did not result in more posi-
tive attitudes towards fatness as expected and,
in some cases, indices of these attitudes wors-
ened. Results suggest that attitudes towards
obesity and fatness may be somewhat robust
and resistant to change, possibly suggesting a
central and not peripheral processing route for
their formation.    
Introduction
To date there have been limited efforts to
reduce implicit or explicit anti-fat attitudes
and these have demonstrated varying effec-
tiveness.1,2 Interventions aimed at reducing
anti-fat attitudes include modifying existing
knowledge and beliefs about the causes and
controllability of overweight and obesity,3,4 or
evoking empathy for these individuals.5 A
number of studies have reported no change in
attitude or modest positive effects.6,7 Others
have produced more promising results, for
example, participants receiving information
about the uncontrollable causes of obesity
reported reduced anti-fat attitudes whereas
those receiving information that obesity is
caused by controllable factors demonstrated an
increase in anti-fat attitudes.8 Although inter-
ventions to modify anti-fat attitudes have had
limited effectiveness, greater success has
been observed with attitudes towards other
individuals and groups. For instance based on
the premise that we associate positive attrib-
utes with accomplished, famous individuals,
counter-conditioning involving exposure to
well known black individuals (i.e., famous
black athletes, politicians, actors) has been
used to modify racial attitudes.9 Compared
with exposure to non-racial or pro-white
images participants’ initial white preference
reduced. Importantly, this effect was observed
for implicit but not explicit attitudes. 
A plethora of research has examined atti-
tude change in relation to media and advertis-
ing stimuli and the role of persuasion in shap-
ing existing attitudes and has been more suc-
cessful.10,11 A common framework for this
research, the Elaboration Likelihood Model of
persuasion and attitude formation,12 proposes
two routes to explain attitude change. Central
route processing involves repeated exposure
and direct attention to relevant stimuli produc-
ing robust attitudes. In contrast, peripheral
route processing is less complex, whereby atti-
tudes are shaped by superficial aspects of a
message (e.g., source credibility) resulting in
weaker, more malleable attitudes.12
Consequently, less cognitive effort is required
to change attitudes formed via this route.
These two routes by which attitudes are
formed may therefore account for the differ-
ence in effectiveness of attitude interventions. 
Two studies have examined the effective-
ness of an intervention comprised of counter-
conditioning and evoking empathy to reduce
anti-fat attitudes. The first employed a variety
of conditions as part of the intervention: a
video of an obese female discussing her expe-
riences of discrimination, written facts related
to the relationship between the environment
and genetics and obesity and role-play where
an obese person’s perspective was taken by the
participant.13 Weise and colleagues reported
that beliefs about the controllability of obesity
reduced but it was unclear whether counter-
conditioning or evoking empathy was respon-
sible for this change. However, a recent review
of anti-fat intervention studies has questioned
these findings,1 on the basis that initial
between group differences at baseline were
not accounted for. 
In the second of these studies6 participants
were exposed to four 10 minute videos (evok-
ing empathy, control video, counter stereotypi-
cal portrayal, stereotypical portrayal). These
interventions induced little change in both
implicit and explicit attitudes. Indeed a coun-
terintuitive trend was identified by Gapinski
and colleagues, where explicit anti-fat atti-
tudes reduced after exposure to the stereotypi-
cal portrayal. These findings may have been
the result of overexposure to anti-fat portrayals
which consequently may have been con-
demned by participants leading to lower explic-
it anti-fat attitudes. As a result of the limita-
tions of the above studies, the effectiveness of
counter-conditioning as an anti-fat attitude
intervention is still unclear and requires fur-
ther examination. Future research should
attend to the limitations of both these studies
when examining anti-fat attitude interven-
tions. First, interventions should be examined
separately to ensure that different interven-
tions can be clearly delineated unlike in Weise
et al.13 Second, attitude formation is vulnera-
ble to social desirability influences therefore
an individual’s attitude is often similar to
those of others around them.14 Thus, a major
limitation of Gapinski et al.6 is that partici-
pants were exposed to the video conditions and
completed study measures in small groups
which may have had an effect on participants’
responses, leading to a non-significant effect. 
Thus negative images of obese individuals
can heighten anti-fat attitudes but whether
positive images can decrease these attitudes is
unknown. The aim of the present study was to
examine the effect of a counter-conditioning
intervention using positive images of obese
members of the general public and celebrities
on anti-fat attitudes. Based on extant
research9 it was hypothesized that both sets of
images would result in reductions in anti-fat
attitudes, with a greater effect of celebrity
images. 
Materials and Methods
Participants
Twenty eight volunteer participants (17
men, 11 women; aged 18-35 years, mean age =
22.43, SD±3.59 years) were recruited.
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Institutional ethics approval was granted and
informed consent provided by participants. Measures
Participants reported their age, sex, exer-
cise frequency and perceptions of the words fat
(Q1: How insulting do you believe the word fat
is?) and obese (Q2: How insulting do you
believe the word obese is?). Their height and
weight were measured by the first author to
calculate their Body Mass Index (BMI) using
the following equation: BMI = weight
(kg)/height (m2). To respond to Q1 and Q2 par-
ticipants’ used a response scale of 0-10 which
was anchored by 0 = not at all and 10 =
extremely insulting. Participants’ also com-
pleted online versions of the Attitudes Towards
Obese Persons and Beliefs About Obese
Persons scales (ATOP, BAOP)15 that measure
positive and negative attitudes towards obese
people and perceived controllability of obesity,
respectively. The ATOP has 20 items with
scores ranging from 0-120 where low scores
represent more negative attitudes and the
BAOP has 8 items with scores ranging from 0-
48 where low scores represent a stronger belief
that obesity is controllable. Participants also
completed the Anti-Fat Attitudes Scale
(AFAS)16 that includes 5 items measuring the
magnitude of anti-fat attitudes, where scores
range from 0-25 (higher scores represent
stronger anti-fat attitudes), the F-Scale
(Shortened version of the Fat Phobia scale)17
with 14 items measuring the degree to which
individuals associate stereotypical characteris-
tics with being fat (responses range from 0-5
where higher scores are indicative of a percep-
tion that the characteristics are associated
with being fat).
The final computer-based measure was a
version of the Implicit Association Test (IAT)18
designed to measure implicit attitudes towards
fatness and thinness, using stimuli words
employed previously.19 The measure provides
an indication of the individual’s implicit pref-
erence for fatness or thinness as opposed to a
direct measure of absolute attitudes.
Participants are presented with weight related
words and associate these as quickly as possi-
ble with one of two pairings: fat/pleasant and
thin/unpleasant or fat/unpleasant and
thin/pleasant. The seven step procedure out-
lined in prior work was employed,20 where par-
ticipants were required to respond to each of
the pairings once familiarised with the test:
(1) pleasant or unpleasant; (2) fat or thin; (3)
fat/pleasant or thin/unpleasant; (4) fat/pleas-
ant or thin/unpleasant; (5) thin or fat (6)
fat/unpleasant or thin/pleasant; (7)
fat/unpleasant or thin/pleasant. Only steps 3, 4,
6 and 7 are used to measure respondents’
implicit attitudes (see below); the remaining
steps are practice stimuli to engage partici-
pants with the process. Participants are pre-
sented with a word in the middle of the screen
and are required to associate that word with
either of the grouping categories in the top left
or top right of the screen using the E or I keys,
respectively (e.g., for happy pleasant is located
in the top left and unpleasant in the top right).
Response latency to the different pairings is
measured in milliseconds, where positive
scores represent stronger anti-fat or pro-thin
bias (see below for the range of scores includ-
ed). Response scales for the explicit measures
were a six point likert-type scale from +3 to -3
for the ATOP and BAOP (excluding 0) and 1-5
for both the AFAS and F-Scale. Higher scores
on the AFAS, F-Scale, Q1 and Q2 signify more
negative attitudes and lower scores on the
ATOP and BAOP. The ATOP (e.g., α coefficient
of 0.76),21 BAOP (α coefficient of 0.82),21 AFAS
(α=0.80)16 and the F-Scale (α=0.87)17 have all
been demonstrated to be reliable.Procedures
Using a within-subjects design (i.e., partici-
pants acted as their own controls), participants
attended the laboratory on three separate occa-
sions on different days. In the initial baseline
condition participants completed all measures
and received no manipulation. In the two
experimental conditions participants were
either exposed to a slideshow of overweight
and obese members of the general public or
celebrities (11 male and 11 female; 81% white
for both conditions), presented in counter-bal-
anced order. All images were non-stereotypi-
cal; for example, images of doctors and fitness
instructors in the general public condition, and
in the celebrity condition the image was
accompanied by information detailing the
individual’s achievements. This information
was included to reinforce positive associations
with the celebrities, as it has been suggested
that this association impacted the reduction of
negative racial attitudes.9 Thirty images were
sampled from the internet and three independ-
ent researchers examined the images to
ensure they did not promote the stereotypes
associated with overweight and obese, as
measured in the F-scale.17 After the interven-
tion participants completed the measures
described above.
Results from a pilot study (n=5) indicated
that scores on the BAOP,15 AFAS16 and F-Scale17
became more positive in response to these
stimuli. Verbal feedback suggested that indi-
viduals in the public images were perceived as
positive and non-stereotypical, whilst celebrity
images were recognised as portraying
admirable individuals. Data analysis
Apart from the IAT, all total scores for each
measure were calculated and used in analyses.
IAT D scores were calculated as recommen -
ded,22 representing the difference between
total response latency for the pairings
fat/pleasant and thin/unpleasant versus
fat/unpleasant and thin/pleasant to represent
implicit attitudes: (1) delete responses greater
than 10,000 m/sec (2) delete participants’ data
where more than 10% of responses have a
response latency less than 300 msec (3) com-
pute the inclusive standard deviation for all
responses in steps 3 and 6 and similarly in 4
and 7 (4) compute the mean latency for
responses in steps 3, 4, 6 and 7 (5) compute
the main differences (mean step 6 - mean step
3 and mean step 7 - mean step 4) (6) divide
each difference score by its associated inclu-
sive standard deviation and (7) calculate the D
score as the equal weight mean of the two
resulting ratios. Positive scores are indicative
of anti-fat attitudes. 
Repeated measures one-way ANOVAs with
Bonferroni correction for confidence interval
adjustment and follow up post-hoc tests with
Scheffé correction were used to compare atti-
tudes between conditions. Paired t-tests were
conducted to locate between conditions differ-
ences indicated by significant overall effects,
with alpha set at 0.05. 
Results 
Cronbach’s alpha calculated across all condi-
tions was acceptable for all explicit measures
(ATOP=0.8, BAOP=0.7, AFAS=0.7, F-
Scale=0.9). Higher IAT D scores (indicating
anti-fat/pro thin bias) were observed in both
experimental conditions compared with base-
line (Table 1). Despite the difference in IAT D
scores, there was no significant difference
[F(2, 52) = 1.04, P>0.05]. Attitudes towards
obese persons (ATOP) and the magnitude of
anti-fat attitudes (AFAS) appeared to worsen
in comparison to the baseline when exposed to
the public and celebrity conditions; however
these differences were non-significant: F(2,
52) = 0.41, P>0.05; F(1.5, 37.7) = 1.2, P>0.05
respectively (Table 1). Although non-signifi-
cant, findings did however suggest that beliefs
about the controllability of obesity (BAOP) and
associating negative characteristics with fat-
ness (F-Scale) improved after exposure to the
public and celebrity images in comparison to
baseline: F(2, 52) = 0.14, P>0.05; F(2, 52) =
0.52, P>0.05 respectively (Table 1).  
The only significant effect for explicit atti-
tudes indicated that participants perceived fat
differently in the three conditions [F(2, 52) =
4.69, P<0.05]. Follow-up tests indicated that
fat was perceived as more insulting in the
celebrity condition compared with baseline
conditions [t(27) = -3.22, P<0.01].
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Discussion
Contrary to our hypothesis, exposure to pos-
itive images of the obese did not result in more
positive perceptions of obesity; hence, accord-
ing to the Elaboration Likelihood Model central
and not peripheral processing may be involved
in forming attitudes towards the overweight
and obese 12 The central route involves com-
plex processing meaning attitudes are less
likely to be shaped by underlying messages,
and the peripheral route involves less complex
processing meaning attitudes are more unsta-
ble and thus more likely to be altered by under-
lying messages. Both implicit and explicit atti-
tudes showed little change, or viewed another
way, existing anti-fat attitudes were rein-
forced, thus endorsing this suggested role of
central processing. 
Effective attitude shaping is, however,
dependent on the strength of the underlying
message, which can be increased by length of
exposure to scrutinize the persuasive mes-
sage.7 Therefore longer exposure to the count-
er-conditioning manipulation may have yield-
ed results more in line with expectations.
Additionally, motivation is key to attitude
change and which of the two routes of process-
ing is employed.12 Participants’ motivation to
alter their attitudes was not assessed in this
study, but may help to explain why no change
in attitude was observed. Future research
should measure motivation to change anti-fat
attitudes and where motivation is low employ a
manipulation strategy to modify this, such as
highlighting the negative potential impacts of
holding these attitudes. 
Although counter-conditioning interven-
tions have positively influenced racial atti-
tudes in previous research a similar interven-
tion used here to modify anti-fat attitudes did
not produce a positive effect.9 The ineffective-
ness of this intervention does however reflect
the limited success of other interventions
aimed at modifying anti-fat attitudes.7
Previous work suggests that negative images
of obese individuals heighten anti-fat atti-
tudes,23 but producing the opposite effect with
positive images appears to be more difficult.
Our results do not inform why this may be the
case but future studies could seek to address
this apparent contradiction (e.g., by monitor-
ing appraisals of the images presented). 
As our results indicate that anti-fat attitudes
either did not change or became more negative
following counter-conditioning designed to
improve these, this may suggest that these
attitudes are somewhat robust and resistant to
change. In accordance with previous
research,23 in our sample both implicit and
explicit attitudes were overwhelmingly nega-
tive. Our results also support previous findings
that exposure to images of overweight individ-
uals led to increased stigmatization and per-
ceptions of the overweight as lonely, lazy and
teased.24 Swami et al.24 suggest that this is not
surprising, as the more discrepant a body size
is from the perceived societal ideal of physical
attractiveness the more likely stigmatization
and stereotyping is to occur.
Following earlier work,9 we hypothesized
that celebrity images would result in more pos-
itive changes in anti-fat attitudes than would
images of the general public. This hypothesis
was not supported, suggesting perhaps that
the association between public status and
desired characteristics observed previously
does not extend to perceptions of obese indi-
viduals. This may illustrate that anti-fat atti-
tudes have a different basis from other atti-
tudes (e.g., racial attitudes). For instance, dis-
crimination laws exist against racism and sex-
ism, and skin colour and race are not within
the individual’s control. In contrast, no such
legislation currently exists in the United
Kingdom in relation to obesity,25 and this con-
dition is perceived by some as at least under
the individual’s partial control of the individ-
ual.5 Hence, it may be that anti-fat attitudes
are perceived as more acceptable, making
them more resistant to change, irrespective of
factors such as status that help to facilitate
change in other attitudes. Research that
explores this suggestion and the factors that
contribute to the development of anti-fat atti-
tudes would therefore seem important. Limitations
A limitation of this study that future
research should address is the relatively short
duration of exposure to the images of over-
weight and obese populations in comparison to
some previous uses of counter-conditioning to
modify other attitudes.26 Additionally, although
celebrities might be perceived positively, this
may not be sufficient to endorse a message to
an audience, as a celebrity is more likely to
have an effect if they are perceived as relevant
to the message being conveyed.9 Thus, the
descriptions used in the celebrity condition
may have detracted from the main message of
reducing anti-fat attitudes where participants’
attention may have been focused on the
celebrities’ achievements as opposed to their
body shape. Final limitations are the lack of
follow up and control for the effect of differen-
tiating participant characteristics. However,
whilst examining the difference of the inter-
vention between BMI categories may have
been useful, previous research (e.g., Puhl &
Brownell)21 has demonstrated that overweight
and obese individuals also report negative atti-
tudes towards obesity, reinforcing the need to
intervene with individuals across the body size
spectrum. Future research directions
There are a number of potential research
questions to examine as a result of this study.
First, why do individuals develop anti-fat atti-
tudes and why do they appear to be so
ingrained? Second, why do anti-fat attitudes
appear to worsen through exposure to images
of overweight and obese individuals as demon-
strated in the present study? Although confir-
mation is needed, this finding is concerning
and requires attention. 
Future research should also examine the
acceptability of anti-fat attitudes, as this may
shed light on why they appear to be resistant to
change, as motivation is a key determinant of
                             Article
Table 1. Means, standard deviation in parentheses and F statistics for explicit and implicit
attitudes in relation to baseline, celebrity and general public conditions.
Measure          Baseline             Celebrity          General public               F (d.f., error d.f)
ATOP                            60.93                           59.11                              59.32                                             0.41 
                                   (12.95)                       (16.94)                          (16.87)                                        (2, 52)
BAOP                          12.11                           12.64                              12.75                                             0.14 
                                   (4.47)                         (5.06)                            (7.33)                                         (2, 52)
AFAS                            17.45                           17.93                              17.71                                             1.20 
                                    (3.43)                         (3.43)                            (3.40)                                      (1.5, 37.7)
F-Scale                        4.03                             3.98                                3.99                                              0.52 
                                   (0.47)                         (0.50)                            (0.47)                                         (2, 52)
Q1                                 7.54                             8.07                                7.75                                              4.69 
                                    (1.45)                         (1.33)                            (1.35)                                         (2, 52)
Q2                                 6.50                             6.64                                7.11                                               2.1 
                                   (2.56)                         (2.20)                            (2.13)                                      (1.6, 42.2)
IAT D score                  690                              820                                 770                                               0.36 
(m/sec)                      (540)                          (410)                             (400)                                          (2, 52)
ATOP, Attitudes About Obese Persons Scale; BAOP, Beliefs About Obese Persons Scale; AFAS, Anti-Fat Attitudes Scale; F-Scale, The Fat Phobia
Scale short form; IAT: Implicit Attitudes Test modified to assess attitudes towards fatness and thinness; Q1, How insulting do you believe the
word fat is?; Q2, How insulting do you believe the word obese is?
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attitude change.8 If anti-fat attitudes are per-
ceived as acceptable, this would also explain
why they are reported in explicit measures.
Qualitative methods to examine how accept-
able anti-fat attitudes are and the complexity
of attitude change may shed light on why these
attitudes appear to be more resistant to change
than attitudes towards other physical charac-
teristics.
Finally, the paucity and effectiveness of
attempts to reduce anti-fat attitudes calls for
future research into attitude modification
interventions. This research should endeavour
to overcome the obstacle of robust attitudes by
ensuring that interventions allow individuals
to diligently consider information included and
experience repeated exposure to increase the
likelihood of central as opposed to peripheral
route processing.
Conclusions 
With the increasing prevalence of obesity in
the United Kingdom,27 this research is timely
and answers the calls for examination of anti-
fat attitude reduction strategies as, to date,
these lack inspection.8 This research has made
an important contribution to this area of
enquiry by suggesting the robustness of anti-
fat attitudes. From a theoretical perspective,
this research provides evidence that anti-fat
attitudes remained resistant to change reflect-
ing those processed through the central route
of the Elaboration Likelihood Model.12
Although this study contributes to the litera-
ture examining anti-fat attitude reduction
interventions, this research is still in its infan-
cy. Contrary to our expectations, attitudes were
not improved but worsened, irrespective of the
fact that participants were presented with pos-
itive images of obese individuals. Although
support for our hypothesis was lacking present
findings are all the more interesting and
indeed worrying as a result. Our findings raise
questions concerning the route by which anti-
fat attitudes are formed, their apparent robust-
ness, and influences on these attitudes (e.g.,
lack of anti-obesity discrimination legislation
and perceived controllability of obesity). These
appear worthwhile to address in subsequent
studies. 
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